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[57] ABSTRACT 

A metallic gasket for use in an internal combustion engine 
has seals around Ihc gasket openings which are formed by a 
two-step coining operation plus a folding operation. The 
gasket has a base plate including a folding portion located 
between an edge of an opening and a fold line. A diannel and 
a reduced thickness portion are formed in the folding portion 
by a first coining operation. The channd is spaced from the 
edge of die opening and spaced from the fold line. Next the 
folding portion is folded back onto the base plate of the 
gasket Finally^ a second coining operation takes place to 
flatten the folded seal to a final thickness and produces 
material flow between the base plate and the folding portion. 

16 Claims, 1 Drawing Sheet 
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SINGLE LAYER OR MULTI-LAYER METAL ing portion against the base plate such that material flow 

CYLINDER HEAD GASKET AND METHOD occurs ifaeiebetweeiL Non-coined material adjacent eadi 

OF MAKING THE SAME si<le of the channel flows into and displaces some base plate 

material while some base plate material flows into and at 

FIELD OF THE INVENTION 5 least paitially fills the channel. If coining were to take place 

The present inventioa relates to a metal cylinder head at the initial edge of the opemng or near the fold re^^^^^ 

gas^ ^,Z^l^^,ZouZ^ head »id worit hardened surfaces would have vety limited 

^a^i^ZS^^!LZ^.tbci,^tnr "^""l. flow and greater susceptAility to aacking The 

.io^Sstrgaske.3^.seal!!^nd.he'c«^^ a"rr„i?S?'i'.^'*r^^^^ 

diamber opening fonned by a two-step coining opendoD in '° ^ *f "f^ *e opewng and tte fold repon. 

combination wii a folding qpenrtioT ^1''. f*!*" '"^^ strong being made from 

^ matenal having flie same thickness as the base plate. 

BACKGROUND OF THE INVENTION The folding and flattening cpetations create a stopper or 
^ , ^ , . ^ , _ 1 1_ . seal having a seal operating thickness only sUehthr larger 
A gasket .^dc prcdommatcly of a nKtalinatcn^ ^ 15 than the base plate thickness. Alternatively, the seal thick- 
used to seal the joint whcic a cykndcx head interfaces wi^ ^ selectively varied to produce a contoured or 
a cylinder block of an engine. There are openings m Ac ^^^^1^ ^^aling surface around the opening. It is also 
gasket which ooopnitc with the combustion chambas. envisaged to form a bead outwardly spaced from the seal to 
water passages and oil passages in the engine. These gasket secondary scaling strachire. 
openings typically have some kind of structure to enhance 20.,^ , ^1 . - ^ ^ 
sealing around the openings. ^® 8^^^^ ^^^^ invention has the advantage of 
„ . . . 11 . • J controlling seal operating thickness by controlling one or 
Known ways to enhan^ gadtet opting sealing udode paratnetexs, including, but not limited to. chan- 
ge use of an atia layer of soiUng material, a wOM ibim, „^ ^ ^ 1^ 
or a Ihamal spray deposit added toanouto sorfkoe of a ^^^^ ^^^^ ^^^^^ ^ 

" easily customize a gasketforapartiailar gasket applicadon. 

arou»l tbegasket opening bi»k ^f!,?**?"" Tbt present invention also pro^des a more flexMe design 

create a ndsed sealing sntfaoe. The prior ait discloses ^ ^ seal cpeiating diickness to meefa 

^•^I* . /rr" "o^^-sea"""! of gasket opendng conditions. 
DikJaiess than the rest of the base plate. Other prior ait seals 

ftmncd by folding maiDtain a generally consistent thickness 30 BRIEF DESCRIFnON OF THE DRAWINGS 
along the entire base plate. 

me prior art gasket designs are not cost-effective and are ^ TTie fcaoircs and k^^^ 

oftenpronetocracking in tberegion of folding. In particuhir, ^on wW become more a^^ T!""^^ ^"S^^^ 

the designs utilizing an extra seal element aTe more ^f'^^fST/^^ ^"^^^ "^^"^ 

cxpensivcincuradditionalasscmbly andlabor expensesand 35 following is a bnef description: 

re<iuire more sophisticated inventofy tracking of scpaiaxt ^ & view of a gasket according to the present 

consents. invention. 

AdditionaUy. an extra clement seal design is limited in the FIG. 2 is a sectional view of a gasket having a seal f<xmed 

degree that the seal operating thickness can be reduced since according to the present invention, 

die extra seal element is added to the thickness of the base ^ FIGS. 3-6 show individual stages in fabricating a seal 

plate. Thus« the operating thickness is only as thin as the around the c(»nbustion openings of the gasket 

base plate thickness plus the extra seal clement thickness. In FIG. 7 shows a multi-layer gasket according to the present 

tkt case of folded seal designs having reduced thickness invention. 

material at the fold region, there is necessarily reduced 

sticngthinthatregion. Therefore, thcreisaneedforagasket DETAILED DBSCRIPnON OF PREFERRED 

having a minimum numt)er of parts with a seal operating EMBODIMENTS 

thickness that can be reduced without sacrificing strength. yjQ 1 gho^^ ^ gasket 20 constructed from a single thin 

SUMMARY OF THE INVENTION having multifrfe holes or openings 24 to 

^ accommodate^ for example, combustion chambers (not 

The present invention is directed to a metal gasket having shown) of an engine. Each hole 24 has a seal 26 which 

additional structure around c^nings* such as a combustion encircles the pedmeter of hole 24 to provide adequate 

opening, formed by a two-st^ coining or flattening opera- sealing of conlbustion gases and fluids, 

tion combined with a folding operation. yiQ^ 3^ sh^j^ individual stages involved in forming 

The metaUic gasket of the present invention includes a 53 seal 26. The completed seal is shown in FIG, 2. Referring to 

base plate having a folding portion adjacent a gasket open- piG. 3» base plate 22 has an upper surface 28 and a lower 

ing. The folding portion has a channel of reduced thickness surface 30 which define a thickness tl. Preferably, plate 22 

formed by a first coining c^eratioo. The channel is spaced is an annealed, stainless or low carbon steel. The thickness 

away firom the initial edge of the opening and is also spaced n jg inreferabiy approximately 0.15-0«25mm. 

away from a fold line. Therefore, cold working during the ^ pjQ ^ ^^^^ ^ <rf plate 22 having an initial edge 

commg operation will not tend to crack the metal when it is 32 defined by a cutout for hole 24. There is also shown a 

later folded. folding line L spaced from initial edge 32. A folding portion 

After coining, the folding portion is folded back onto the 34 extends between folding line L and initial edge 32. 

base plate itself creating a fold region which defines a final Folding portion 34 inchides a channel 36 located directly 

edge of the gasket opening. 45 above a reduced thickness portion 38. Channel 36 and 

After folding, a second coining operation is preferably reduced thickness portion 38 are fonned by a first coining 

performed. This second coining operation flattens the fold- operation which cold works a coining area 40 of die base 
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plate 22, creating a reduced cross-sectional thickness t2, 
typically about 1 mm. There is a first non-coined area 42 
located between channel 36 and initial edge 32 and a second 
non-coined area 44 located between chaimel 36 and fold line 
L. Non-coined areas 42, 44 are initial^ geoeraily cectangu- 5 
lar in shape. 

Channel 36 and reduced thickness portion 38 are ^ced 
away from initiai edge 32 by a piredetennined distance, dl. 
Similarly, channel 36 and reduced thickness portion 38 are 
spaced a predetermined distance d2 away from fold line L. to 
As a result, the thickness of the region near initial edge 32 
and ttie region near the fold line L are qipioximately equal 
to the base plate thickness tl. 

FIG. 5 shows an intermediate stage during the folding 
process. Folding portion 34 is folded back toward the iqsper 
surface 28. as shown in phantom. Folding continues until the 
folding portion 34 abuts upper surface 28. as depicted in 
solid lines in FIG. 5. This folding operation creates an initial 
seal thickness t3 which is approximately twice the thickness 
oftl. ^ 

Once folding is complete, diannel 36 entirely overlies 
upper surface 28. Therefore, in a fold region 45 which 
includes fold line L and defines a final edge 46 of opening 
24. there is no reduced thickness materiaL In other w<wds. ^ 
the fold is made at a location on &e base plate 22 having a 
thickness, tl. The full thickness provides strength and 
ensures against cracking when plate 22 is folded. 

Once folding pcction 34 overlies iqppcr surface 28. a 
second coining operation is <qjtionaUy. but pieferatdy, per- ^ 
fanned. The second coining operatioD substantially flattens 
seal 26 by compfessing folding portion 34 against plate 22 
such that material flow occurs between folding paction 34 
and upper surface 28. The first and second non-coined areas 
42. 44 in folding portion 34 flow into and displace some of 3^ 
the material of upper surface 28 while some of the material 
of upper surface 28 flows into at least part of diannel 36. 
Thus, the resulting seal thickness is only slightly greater than 
the base plate thickness tl. After flattening, first nonrcoined 
area 42 is generally tr^zoidal in shape while second ^ 
non-coined area 44 is generally semi-circQlar. In addition, 
(he fold region 45 is made from material having the same 
thin plate thickness tl. Preferably, reduced thickness pculion 
38 oonUds upper surface 28« such that diannel 36 is 
coiiq>letely filled. Thus, seal 26 Is flattened to a final seal 
thickness t4 that is less than the initial seal thickness t3. Seal 
ttiickness t4 is approximately equal to base plate diickness tl 
plus reduced aoss-sectional thickness t2. Brefcrably the seal 
thickness is about 0.1 mm thicker than the thin plate 22. eg. 
^proximately 0.25-035 mm. 

Alternatively, the seal thickness 14 can be selectively 
varied to produce a contoured or wave-like sealing surface 
around the perimeter of cozxibustion openings 24. 

It is also envisaged that folding portion 34 may be coined 
on its lower surface and folded back onto lower surface 3f> 53 
instead of upper surface 28. 

The convicted seal 26 is shown in FIG. 2. Bead 48 is 
formed adjacent to seal 26 to act as a secondary combustion 
seal. Bead 48 is optional* but preferred to ensure satirfactoiy 
sealing. ^ 

FIG. 7 shows an embodiment of the pvesent invention 
formed as a nuilti-Iayer gasket The illustnited gasket 50 
includes two layers of thin plates 52 and 54 mounted one 
atop the other. However, any number of layers may be used. 
In the illustrated embodiment, lower layer 52 has the same 6S 
construction and seal anangement as the single layer gasket 
20 described above. Specifically, a seal 56 is formed on 
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lower layer 52 using the two-step coining process of the 
present invention. A bead 58 is also provided. 

The upper layer 54 includes a bead 60 and generally does 
not have a sqjarate seal, although a seal may be optionally 
provided. Thus, upper layer 54 consists of a thin plaic having 
a bead 60. The preferred material for the upper layer is high 
temper stainless sted. 

The muUi-layer gasket 50 is constructed such that beads 
58 and 60 are aligned. The shape of the beads can be sdected 
from any commonly known geometric shape and can be 
varied to adiieve uniform sealing stresses in both layers. 

Preferably, the first and second coining operations are 
performed in two separate steps, allowing reasonable press 
tonnages to be used and maintaining dimensional stability of 
the gasket 

To control seal (gating thickness, one or more design 
parameters can be varied, including, but not limited to. 
channd width, diannd depth, channd shape, and base plate 
thickness. Sudi increased control provides the ability to 
easily customize a gasket for a particular gasket applicatioiL 
Preferred embodiments of the present invention have been 
disclosed. A person of csdinary skill in the art would realize, 
however, that certain modifications would come wittiin Ae 
teadiings of this invention. Therefore, the following claims 
should be studied to determine the true scope and content of 
the invention. 
What is claimed is: 

1. In a gasket induding a first metal plate having upper 
and lower surfaces and a first thickness therd>etween, and 
being provided with at least one opening, the improvement 
con^xiising: 

said first plate comiHising a folding portion which extends 
from a fold line to an initial edge adjacent the perim^ 
of said at least one opening; 
said folding portion haviog a channd and a reduced 
thickness portion relative to said first thickness and 
wherein said chaiwd and said reduced portion are 
spaced away firom both said initial edge and said fold 
line; 

said fold line being located whoe said first plate has said 

first thidmess; 
said folding portion being folded at a fdd region, indud- 
ing said fold line, back onto one of said surfaces of said 
first plate such that said reduced tMckaess portion and 
said diannd entirely overlie and oppose said one of 
said surfaces to fonn a seal around said at least one 
opedng; 

said fold region defining a final edge of said at least one 
opening; and 

said seal having a thickness greater than said first thick- 
ness. 

2. The gasket of daim 1. wherein said folding portion is 
compress^ against said one of said surfaces such that some 
material of said one of said surfaces at least partially fills 
said channd. 

3. The gasket of claim 2. wherein said first plate is 
selected from one of annealed stainless sted or annealed low 
carbon steel 

4. The gasket of daim 2. wherein said seal thidcness is 
selectivdy varied to provide a contoured sealing surface. 

5. The gasket of daim 2, wheiein material firom said one 
of said surfiices substantially fills said dkannd and material 
from said folding portion Is embedded into said one of said 
surfaces. 

6. The gasket of daim 2, further comprising a first bead 
adjacent said seal 
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7. The gasket of claim 6, further comprising a second 
plate having a second bead and being positioned atop said 
first bead of said first plate so as to provide a multi-laycT 
gasket 

8. The gasket of claim 7, wherein said first and second 
beads have predetermined shapes selected to achieve uni* 
form sealing stresses in each layer. 

9. In a gasket including a first metal plate having 

and lower surfaces and a first thickness dierebetween, and 
being provided with at least one opening* the improvement 
comprising: 

a fcdding pootion on said first plate which extends from a 
fold line to an initial edge adjacent the perimeter of said 
opening and wherein said fold line is located \Aim 
said first plate has said first diickness; 

a coined area of said folding portion including a channel 
and a reduced thickness portion relative to said first 
thickness, wherein said channel and said reduced por- 
tion are spaced away from both said initial edge and 
said fold line; 

first and second non-coined areas of said folding portion, 
said first non-coined area being located between said 
initial edge and said diannel, said second non-coined 
area being located between said channel and said fold 
line; 

said folding poction being folded at a fold region, includ- 
ing said fold line, back onto one of said surfaces of said 
fio^ plate such lhat said reduced thickness portion and 
said channel entirely overlie and oppose said one of 
said surfaces; 

said fold region defining a final edge of said opening; and 
said folding portion being confessed against said one 
said surfaces such that material of said one of said 
surfaces at least partially fills said channel and said 
non-coined areas are imbedded into said one of said 
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surfaces creating a seal surrounding said opening, said 
seal having a thickness greater than said first thickness. 
10. The gasket of claim 9, further comprising a first bead 
located adjacent said seal 
^ 11. The gasket of claim 10, further conqnising a second 
plate having a second bead* said second plate positioned on 
said first plate so as to align said first and second beads 
thereby constructing a multi-layer gasket. 

12. The gasket of claim 9, whonein said fint non-coined 
area has ashape that is generally the same as a shape of said 
second non-coined area. 

13. The gasket of claim 12, wherein said first and second 
non-coined area shapes are generally rectangular. 

14. The gasket of claim 9, wherein said first non-coined 
area has a shape that is generally dissimilar to a shape of said 
second non-coined area. 

15. The gasket of claim 14, wherein said first non-coined 
area sh^ is generally tr^zoidal and said second noo- 
coined area sh^ is generally semi-circular. 

^ 16. A gasket formed by the steps con^irising: 

providing a plate having a uniform thickness and at least 

one opening for a combustion chamber; 
petfoxming a first coining operation on said plate which 
25 simultaneously forms a channel surrounding said open- 
ing and a reduced thickness portion located below said 
channel; 

folding said folding poition back onto a suxface of said 
plate such that die reduced thickness portion and fiie 
30 channel entirely overlie said surface; and 

comics sing said folding portion against said surface by 
performing a second coining operation, such that defor- 
mation occurs between said folding portion and said 
surface. 

35 

* ♦ « * * 
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